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(54) WrJmUHWJIOBaB jUl^^bCO^PXAfiUffi 3*HPfcT 

APOMATtfMECKKX WOJIOB B KA^CTBE CSWVIOeiErO 

goprw nojn^HHK nojriiMEPHba macthk; iotmethkob 

M nCKPWTHfi M CilOeOB MX nOJD^JpHHH 



H3o6peTeHHe o*hOchtqji k Heon«ca«- 
roa* b njirepaType wrraowwiOBUM 
aMeTanbco«epKat5HM>*HpaM apowaTH^ec- 
kHX flHonoB m k HOBOMy criocoCy »n j 
nony^cHHH. 

Upejyioxeiiwe coewHctiHJi Moryx . 
©fcrrb »iGno7ib3CBaftfci 3i xa^ecTBe ca*3y»^ 
mero jewik ncjiy^eini* jnoiiHMepHKX Macrvix # 

. HsBecTHtr TwrmimucitnoBMe s$itptJ &h- 
^hm jxonriporia H*i artH a/ixH.npe sjopum hoe V 
KOTopwe HcnojibsyiorcH » Ka*ec**o CB^ - 
syiowero noit^eHRH nonKMepHax rep- 

MeTHKOB, nOKptlTHft . ■■■ ' «c 

HsBecTHize ffMrjmuwwioBMe 9<&hph • 
6Hc*eHbjic>B m flH*eHanoB nojiy^a»T ny-^. 

/eM BSailMOfleftCTBMfl Ghc^hoaob HJIK «HT 
$eilb;XOB C HBCiaTKOM SH^yHKliHOHajlbHOrO 
BnOKCHflHOrO COeWHeHHK, B UaCTHOCTM 

3nHX7iopriUJPHHa> b meJio^HOft cpe«e 
i ripH noBHmeHHoft TeMiiepaType £2 J. 
He«ocTaTKciMK cnocbcJa HBJweTca 
flnHTenbHOCTb npcuecca, HaroUHe npn- 



rae R 



MeceR lNace» snnxjiopPHTOHHa) b ko- ■ 
H6MHOM npowKxe, hto Tpe6yeT WHTent»- 

HOft OUHCTKM, BanHWe 3flaMHT«H.HOrO; 

■K&w^"c«wW boa, cneuHaiifcHue 
ycAOBHH pa5p*» c bhcokotoxch^hhm 
»nM3bK?pra«^HoU. 

... OAlteKO ««« BUnO Jl H3 HHH STOft 

y40BJieTBOPfl»T BCeM TpeOOBaHHHM, 
IIp0J|*HBjlk©MbB4. K -CB^SyKJttWM yKa3aHHO— 

ro HB3 MHemin* Tak xax npH otb pifle- 

HHH aM»MB>« 3TM COeflMHeHM fla»T ; 

rp€3wep»ocTHwe atecTKHe h nposmw 
nojwMepH. 

: • C- uenfcio pacwHpeHHH accopTHMeHxa 
tor/wuxxii«iOBMX 3$HpoB, KOTOpue o6jia- 
AaioT yjiyMweHHHMH cBpftcTBaKM n cpaB— 

H0HHH) C H3BeC*HBMH H MOry T 6HTfe HC- ■ 

nojibSOBam* b Ka^iecTBe cBH3yic«ero An* 
nonyMeHHH nojiHMepHax m3cthk, repMe- 
thkob k nokpuTHft , npeflnara»T flMriw- 
UHflH/tOBHe aueTaJibcoflepxaWHe a$Hpt* 
apoMaTMHecKHX flHO/iOB o6«eft ♦opMyjiu 
0 ~CH~ O^Kx-CHx- o) rt - crtj- at - cu» 

CK 5 0 



(I) 



v > (5) W 



3 
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R. - HH3UHH aJIKHJi; 

o 

n - i-3. 
flHr/muHflH/iOBHe 3<t)Hpu (fropMyjitt I 
noriy^aioT BaaHMOfleftcTBHeM 6hc- mot 

AH(2>eHOTia C BHHH/irJIHUHjtXHJIOBHM 3<&HpOM 

(fcopMy/iH 

CH t «= CH0(CH X CH X 0)„ CH t - CH - CH, j 

V 



(B) 



to 



me n HMeeT yxasaHHoe aHa^emie, npH 
TeMnepaType 20-50°C b npHcyTCTBHH 
opraHHuecKO^ nepflTopxHCJiOTH b <Kane- 
cTBe kaVajiHaaTopa.. 



15 



Buxoa ueneBoro npoir/KTa cocTaB- 
Jiftex «o 98%. 

npejmaraeNwtt cnocoG ocytnecTBJmeT- 

CH B Te^eHMe 3-40 MHH B 3 aBHCHMOCTH 

ot HcnojxbayeMoro 6Hctt>eHona h KaTajm~ 
3aTopa . no oKOHtaHHH npouecca xaxa- 
JIH3aTOp HeflTpanH3y»x TpeTHIHHM aMK— 
HOM. 

npouecc no raKOMy cnocoCy mojkho 
BectM KaK nepHOflJTJecKit , Tax n b 
y CTa hob Kax KenpepuBaoro rchctbhh • 
Uony^eHHe no/joCHtJX coeAHHemtft b yono- 
bhkx npeonaraeMoro cnocoOa ae Cbtrco 

'H3BeCTHO. 

n p h M e p 1. nojiy^eHHe 4,4-6hc* 

— MeTH Jl aiX6T €Ulh 3 TOK CH r JIH UH JGH JIOH <J> e HK JI ■ 

npqna h a. $opMy/tti • * ' 



CHj 

B xohOy, CHaCxeMHyio MetoajiKCft k 
TepMOMeTpoM , 3 arpyxawT 22 , 8 r j*h- 
4>eHHJiojinpona Ha h 31 , 8 r bh hh/hvihuh- 

JOHgOBOrO 3 $ Hp a 3 TH JIG H rJlH K O JIH • UpH 

20°C bbqaht Of 09 r CF3COOH. TeMnepa-' 
xypa peaKUHH noAHHMaeTca aa cneT 
caMopaaorpesa no 80*5.' npouepc Baa- 
HMDfleftcTBHH Be«yx 10 MHH, nocne He- 

'.TO BBORHT 0,09 MJX TpHBTHJiaMHHav 

. nonyneHHUH aueTajiBcojaepmamKfl rjqi- 

IWSHHOBUft 3<J>Hp HMeeT XapaKTepHCTHKH * 

npeflCTaBJieHHue b Ta<Jji. 1. 



I 

CH 3 



ch 3 V k V ; 



. HaHMeHOBaHHe 


HaftAeao 


Bhnhc- 






Jie HO 


A • 


2 





CpAepxaHHe,: 

CoiepxaHHe snoK- 
CHflHHx rpynn, % 



62,3 
,7,4 

,16,0 



62,9 
7,8 

17,4 



^oaepxaHHe bhhhjib- 
* hux rpynn, % 
2jv - 

CoflepxaHHe OH- 
" rpynn •, % 

'Mo^eKyjwpHbJH 
•Bee '. 

30 

Buxoa npo«yKTa,r 

Baxo« npowyKT^, % 

« c BasKocTb npH 
W 25°C f n 

Tenneparypa 
cjreicnoBaHHH:, ?C 



0,00 
0,07 



497 
54 

98 
80 
-72 



0,00 

6,00 i 

503 



ail - ca - cHi - o - ch 2 - CK t ~ a- ch-o 

. H Koncy , * cHa6xenHyx» MemanxoA h " % 
..TepMOMeTpoM, aarpymaioT 21,8 r bhhhji^ 
rjiHUiiiUfJiOBOro a^npa STkneHrjiHKOJw 
ii pacTBopnioT b HeM 10,2 r cMecu an- 
KHJipeaopuHHOB, coflepmanwx 23% rpynn 
OH. npx 25 C bboahT' 0, 15rCaF 7 C00H, 
TeMnepaTypa noAHHMaeTCH ao 64^C. npc 
uecc BfeflyT 40 mhh npH 3Q°C, nocjxe 

Hero BBOflHTCH 0,1 MJI TpHSTKJiaMHHa. 

IlonyHeHHUR ane?am>conepmamHa 
rjiHuuimt/tOBHH 3$hp HMeeT xapaKTepHc- 
thkh, npeflCTaBJieHHHe b rato. 2.. 

T~k 0. ji h a a " "7 



■ : n i ,K M e p 2. nonyqeHHe 1,3- 
-3THJf6eB3oiia ^opMymi , , • 
^ \i ^ ".a^O^lMi CH-CH t 

npoBorcreHHe radn. 2 




50 **;Coflet^caHHe bhhhjib- 
: .h«x 'rpynn , % 



55 



CoAepxaHHe rHffpoK- 
cHJibHax rpynn, % 

MonexyjinpHUH Bee 



HaHMeHOBaHHe 


HafiiieHQ 


humc- 
Mem — 


f 1 






ConepscaHHe, % 






C 


56,9 


57,2 


H 

Co^epxaHHe snox- 


8,0 


8,4 


CWflHHX Tpynn 4 > 


18,1 


20 



BH3KOCTB npH 

,25°C, n 

*0 bhxoa npo»ykTa,r 
Buxoa npohyxTa,% 

TeMnepaTypa 
^5 <?xexnoBaHHA # ° C 



0.00 0 

0,12 43 
362 

11 

31,5 
99 

• 75 
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n p k m e p 3. iloJiy<teHHe 1# 3 " 
-6HC-MewaueTajib3TOKCKrjiMUMflMJi-3- 

-MeTHJl6eH30H4 <j>opMyjTb* 



a (popMyjtt« 



B KOJiSe, CHaOxeHHOtt MeniajiKOft h\ ^ 
IxepMOMeTpoM, pacTBopHior 1.0 r 5-MexKJi- f 

npgODUHHa. B 25,6 r BHHHJirjrXHUJtgMJipBO- • ■ , 

S SUpa ^TH^eH^HKOilH. fl P H 20°C BBO~ t0 lC C«ep«HHe BH- 

tt«T 0,2 r CF^COOM. TeMnepaTypa no«HH- 
MaeTCH no 78°C. npouecc BeayT 15 mhh 
npH 20°C, noane viero b CHCTeMy no- 

«a»T 0,2 MH TpH3THJiaMHHa. 

no/iy^eHHHft aueTaJibcoflepacaiaHfl snox- 1$ 
ciiHHbift ojmroMep Ha ocHOne ajiKHJipe- 
sbpuHHOB HMeeT xapaKTepHCTMkH, npea- 
CTdBJieHaHe a Ta6n. 3* 

T a 6 h h u, a 3 



npoaonxeHHe Tata. 3,.. 



I^VJM^fc"***"""* 

HiuibHbix rpynn,% 

Coflep/KaHHe OH- 
-rpynn, ' %•> ' . 

MoJieKyJiHpHbift 
Bee 

Bbixoa npo»yKTa # f 



HaHMeHOBaHHe 


HaftneHO 


EfcWHC- 
Jieno 


4 


' z... 




Conepxamie, .% 
C 


55,0 


55,4 


H 


'7.2';: 


7.8 ... 


Co^epxamie anox- 
ckixhux rpynn, % 


27,3 


23 ;\: 







2q buxoa nponyKTa,% 

BJ13KOCTB IIPH 

25°C, n 



0,00 

0,1 

392 
33,5 

98 
8 



0,00 

0,00 
398 



25 



^79 



eea oeorpeBa, nocne «w bbo«*t 

o '^y^^ 

UM^BUft 9*HP MMeer xapaKxepHCTHKH , 



TeMnepaTypa # 

v <5Hc~MeTHn£iiieT ani> 3 tokch rnHp*RHJ*n0 h- 
sojia 4>opMynti 

- 0- €Ri '*> 0 - CK Z -C«r 0 -«i^^"CHa. 



40 



HaHMeHOBaHHe 

* .... 


HartfleHO 


1 BfaiHHC-, 


A ■ 

CoaepxaHHe , % : 






C 


53,8 


54,4 1 


H 


7,8 


8,04 


CoaepxaHKe anoK- 
cHnHux rpyftn,% L 


21,3 


22 



45 



Gojdep*aHHe bmhwib- 
Hfeix rpynn, * 

Go»ep*aHHe tha- 
poKCHxifcHttX rpynn ,% 

MoneKynnprnaft sec 

Buxpfl , r 

Bwxojx rtppayKTa , % 

Bfl3 KOCTfe npH 

25?C, n 



o gQjttteHite t 

. I * 1 



TeMnepaTypa Q _ 
50 (; TeJt/lo^ a " Mg » C 

• : >i — 7m VJ 0 r» 



0,00 

0,05 

380 
42,6 

98 
50 
~J3L 



0,00 

0,00 
370 



U p h m e p 5; nonjrMeHHe joinerm*' 
att eTanfc3TOKCMrnHi«nHn«M3TH«rnHKOflb-. 

KapOaMaia n-KcawinneHa *qpMynu 



B nonce, cHaOKeHgoft M^anKO^H 
xepMOMexpoM, npH 80 C pactBop 

hMnrhHUMflHiioBoro a*Mpa „ EBO - 

^HHMaexc^no ? 0»C. Hpouecc 



60 



65 



BewT io mhh ^ ^ySiSta'S- 

ro b peaKUHOHHyw cMecb 
iPH Ldl^ a«exan.»co«eP*amH» Ma 

ccHo^r*^ 

npoayK-r HMeer x «P aK | epH 
CTaBJieHHhie b Ta6n. a. 
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T a 0 n i 


t a a 5 


U ftffliAtlAft n tilt ft 


U A A n Ait#s 

■ r w • 


! 

BfcTtHC— 

neuo 


Co^epxaHHe, % 






C 


"51,7 


52 


H 


7,2 


7,7 


CoflepxaHHe - anox- 
cHflHux rpynn, % 


* 4,1 
10,9 


4,7 
11,5 


CoflepscaHHe bh- 
hhjibhux rpynn, % 


0,00 • 


0,00 


CogepxaHHe OH- 
-rpynnbi, % 


0,07 


0,00 


MojieKyjiJtpHuft Bee • 


675 


674 


3*xoa npowKTa , r 


76,5 




Btixon npoflyKTa, ! 






• BHSKOCTb npH 

60°C, 11 


110 




TeMnepaxypa : " 
ere K/ioBanmi , C • 


-78 ^; : .; :V ;-' : 





CoflepxaHH OH- 
- rpynn, % 

5 MbheicyjiHpHHfl Bee 

BH3K ctb npH 
:25°C, D 
.XeMiepaxypa 

|Q CTeKTlOBaHMH, °C 



npaaonxeHHe Ta<5n.. 6 

c »•' 



0,10 
529 

9 

-75 



0,00 
540 



n p mm e p 7. nony^eHMe 4,4- 

-6Hc-MeTHJiaii;eTajibTpH3TbKc^rnMUHAMnflH u 
4>eHHJinponaHa. 

AHanorHHHp ycJiCBH/tM npHMepa 1 case- 
owBaibT 22,8 r AH^eHnnnpoiiaHa , 53,3 r 
BHHKnrjiHmquwjCBoro'B^Hpa TpHBmneH- 
rjiHKona k 0,15 r CT^COOH. ripouecc 
Be«yT b reneHHe 20 MHH,noc>re vera 

■ - BBQJJHT 0,15 MH TpHSTHJtaMHHa. 

20 Bhxoa 76 r. 

nony^eHfwft 4 ,4-<JHc-MeTHiiauefajiBtpH- 

xapaKTepHctHKM, npeacTaBJioHHue a 

■"■ ..xa6JI.'."7.':. ■*'•■■ ' 



25 





t a 6 ji h 


H a 7 


HamteHOBamfe 


Haft^eHo 


Butchc- 






neHp 



COAepxatme, % 

:. : .^h : ':. 



n p h M e p 6. noJijroeHHe 4,4-Ohc-. 
MeTHnaneTajibto3TOKCMrnMiwiOTWH4^H»n- 
nponana topMyjw 1 , a xdTOpoft R a » 

n - 2. :.' y:,:.y'.- '<- ^ :./<' r\ ■ •.<■;'•• 

. B xon6y , c Ha6xeH Hy» Mezcamcod h : 

JionnponaHa m 41, 4 r BMHHJirjcnwwJioBO- , cwnirar rnvm * 
ro 3*Hpa wtwieHripiKortH. BpH 20°C ,--V":;.^T^'' " •* ■ * 

40 BHHHJIb— 

AO 80°C* npouecc BejxyT b Te^eme w # 

iL™,^S e " er ° BBOnHT 0,11 m ConepxaHMe OH— 

• TpHBTHJiaMMHa* ; . . .. ■ ■"• ■ _^,„„_i » 

■ . buxoa 64- p,-, • iwnn ' 



50,1 


50,6 


7,9 


7,6 


11,7 


12,5 


0,00 


0,00 


0,15 


O,0C» 



«M3TOKCHrJ3HUHOTJWH4>eHHJini>onaH HMeeT 

xapaKTepkcTMXH, npencTaBnenHfeie b 
TaOji. 6. 



6h3kocti» npri 
35*C r n 





T a 6 n n 


q/a 6 


H aMMe h ob a hh e 


HaftjjeHO 


BbWHC- 

neno 


i 


2 




CoAepixaHHe, % 






Q 


64,9 


65,2 


H 


7,5 


8,0 


COAepxaHHe 3noK- 
chahwc rpynn, % 


11,6 


11,8 


COAepxaHHe BHHHTtb- 

hux rpynn, % 


0,00 


0,00 



557 
9 

-70 



570 



55 



HajiH^He b MOhexyjie npeanomeKHtix 
coenhHeHHfl aueTanb«HX 3BeHbeB o6ecne- 
^tHBaet yaejiH^eHHe 3 nacTHiH octh. nojw- 
MepHbtx MaTepHanos Ha hx ochobc, .rx 
OTHOCHTenBHoe yfljiHHGHHe npn paspase 
cocTaBJwer ot 20 no 200%. 

BBeAenHe a^npoq, 4opMynbi 1 » npo- 
M MooneRHbie cmohm Ha ocnoBe Chc- h w 
♦eHonOB {3^-22, 3HC-1) b KcwunecTBe 
20-40% no3BoiuieT Taxace yBenn^HTb h 

yAapOCTOHXOCTb nOJlHMepHblX KOMTlOSHUMft • 

}Xn?i HcmrraHMB h 3 roTOBne bu oOpaduu 
65 MacTHX, coAepxataxe b xa^iecTBe cBflay- 



9 



767104 



10 



iomero npoMHuuieHHHe cmojiu m 
3HC-1 h npejwoaeeHHwe 3<t>Hpu {cMOJia 
3fl-B-15,5 - coejiHHeHwe GopMyjw I , 
rjXe R = a, CMOJia 3HC-B-22,3 - cogam- 
HeHHe <J>opMyjiM 1 / me R * 6 npM 
R* - CH3, s xasecTBe HanoJiHHTejm Map- 
uiajiMT - 140 Bec.u, b Ka*iecTBe oTBep- 

flHTe/lH - KCHJIHJieHflHaMHH, b cTexnoMer- 
PHMeCKOM COOTHOWeHHH. 



06pa3UhI H3rOTOBJIHJlHCfe B JlOnaCTHOM 

cMecMTejie b Tenetuie 12 mmh npw 20°C 



- h BbwepxHnajwch b TeseHHe 30 cyroK 
npH 



20±2°C. 



nn 



I7oKa3aTeJiH 



CpaBHMreji&Hue uaHHue no 3JiacTHi- 

HOCTH nOJIHMepHUX KOMn03HUM« Ha ocho- 

se npeanoxeHHtix h H3BecTHux CBH3yw- 
uwx npe^cvaB^fiHti b Ta6ji. 8. 

T a 6 n h u a 8 



Bhjj cBflaywmero 



anoKCMfl- 
Ha* ah a ho- 
Ban CMona 
3fl-20 H3- 
BecTHan 



9nOKCMA- 

Han aji- 
KH/ipe30p- 

UHHOBafl 

cMOJia 
3HC-1 H3- 
BecTHan 



3fl-B-15,5 

npe/JUioateH- 

Han 



3HC-B-22,3 

(npexmoKeH- 

Han) 



npe^an npo^Hoc- 
th npH pacTH)Ke- 
HHH / Mlta* 



20 , 6 



18,2 



29;8 



26,7 



OTHOCHTeJTbHOe 

yxinHH€HHe npH 
paapbiBe, % 



0,39 



0,34 19,3 



19,8 



BHyTpeHHMe Ha- 
npflxceHHK npH 
TBep«eHHM Ha 
CeTOHHoft non- 



3,9 



4,1 

3/9 



0,35 



0,45 



4 H3hoc CTpyeft 
a6pa3HBa, 

cmVmhh 0,46 

■5 BoflonorJiome- . 

HHe 3a 24 h, % 0,30 



0,51 0,22 0,27 

0,25 0,35 0,35 



6 y^ejibHan yjjap- 

HaH BH3KOCTB, 

Kna/M 



4,1 



3,7 



18,8 



18,3 



n. ph Me na HHe. Mna - onpeaejieHHe MeTOflOM nacKajiH. 



* jqaHHbie no yaapocTOHKOCTH KOMnoaM- 

UHR Ha OCHOBe H3BeCTHMX CBH3yWlOHX 

c BBeaeHHeM npejuiaraeMbix (cMOJia 
3A « B -15 f 5 m CMOJia 3HC-B-22,3) H kom- 
n03HUHR Ha OCHOBe H3BeCTHUX anoKcnA- 

hwx ojmroMepos 6e3 «o6aBKH npeanarae- 
mux npejciCTaBJieHbi b Ta6/i. 9. 

B KaMedBe oTBepflHieJifl 6uji B3HT 

KCH/lHiieHJIHaMHH B CTeXHOMeTpMHSCKOM 
COOOTHOUJeHHH i PeXKM OTBepWHMfl KOM- 

no3HUHfl aHajiorwHeH yK33aHHOMy: Bbmep- 
>KHBaHHe 30 cyTOK, npH 20 + 2 C. 
CocTaB 1, Beer.: 

100 



50 



55 



60 



CMOJia 3H-20 
MapuiajrwT 



70 
30 
140 



CocxaB 2, Bec.H.: 
CMOJia 3.U-20 
. CMOJia 3fl~B-15,5 
MapmajtHT 
y^ejibHaH y/japHa* bhskoctb cocTa- 
Ba 1-3,9, cocTaBa 2 - 11,4 Kna/M. 

CocTaB 3, Bees.: ' 
CMOJia 3HC-1 



140 



MapxjiaJiHT 

CocTaB 4, Bec.i.: 
CMOJia 3HC-1 
CMO/ia 3HC-B-22 
MapuiajiHT 



100 
140 

60 
3-40 
140 



m 

"Si 



11 
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. I f yneJibHan yaapHa* bhsxoctb cocTa- 
3-3,7, cociaBa 4 - 16,3 KIla/M. 

"lid TaKHM oopasoM.c b b© jxghh bm npefl- 
l-PjiaraeMUX 3<&hpob 4>opMyjibi I , HMeeT Mec- 



to ysenHMeHHe yjxapocTOftxocTH komtio- 

3 HUH ft • 

OopMyna H3o6peTeHH* 
1. flHrjiHUHOT/ioBue aueTajibconepxa- 
nm 9$Hpbi apoMaTH^ecKHX /xhojiob oCmeft 
^opMynu 



rae R= 

ill 



CH l ^CH-CH 1 -(oCH 1 CH l ) fl -0-CH-0 



R 1 - HH3UIHH aHKHJT 

n - uejioe uhcjio 1-3, 
i:: b Ka^ecTBe cBH3yiomero nnn no/iyuertHH 
":■ no/tHMepHux, MacTHK , repMeTHKOB h no- 

| KpfcJTHH • 

|(; 2. Cnoco6 jio'jiyMe hhh jBiraHUHflHJio- 
; .|; bux aueTajibconepxaiuHX 3<t>npoB apoMaTH- 
0 wecKHX MHOJioB.no n.l, o.t ji h h aw • 

tH H H C H feM # MTO 6HC<t>eHOJl HJ1H «H- 

I ^eHOJi noflBepraioT B3aHMoneAcTBHK> c 

; BHHHJirJIHUHflHJIOBUM 3$HpOM <|>OpMyjIbl 

CK l WcH0(CH l m l 0) fl CHi-CH-CH 1? ^ 



r«e n-HMeeT yxa3aHHoe 3Ha*ieHHe, npH 
" TeMnepaType 20-50°C b npHcyrcTBHH 
opraHH^ecKOH nep<J>TopKHCJiOTbi b xa^e- 
CTBe KaTajiH3aTopa c nocJieaywinHM bu- 
flieneHHeM uejieBoro npoflyxTa. 
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The compounds according to the present invention can be used as binders for preparing 
polymer mastics, sealing compounds and coatings. 

Diglycidyl esters of diphenylol propane or alkyl resorcinols, which are used as binders for 
preparing polymeric sealing compounds and coatings, have been known [1]. 

The prior-art diglycidyl esters of bisphenols and diphenols are prepared by reacting the 
bisphenols or diphenols with an excess of the Afunctional epoxide compound, especially 
epichlorohydrin, in an alkaline medium at normal temperature [2]. 

The drawbacks of the process are its long duration, the presence of impurities (NaCl, 
epichlorohydrin) in the end product, which requires additional purification, the presence of a 
considerable amount of waste water, and the special operating conditions with highly toxic 
epichlorohydrin. 

However, the prior-art diglycidyl esters do not meet all requirements imposed on the 
binders intended for this use for assuming this function because when they are cured with amines, 
these compounds yield three-dimensional rigid and solid polymers. 

To enrich the selection of the diglycidyl esters which possess improved properties 
compared with the prior-art ones and can be used as a binder for preparing polymeric mastics, 
sealing compounds and coatings, acetal-containing diglycidyl esters of aromatic diols according to 
the general formula 



..1 



are proposed, 



in which ..la 



R' is a lower alkyl, 
R"is ..lb 
n equals 1-3. 

The diglycidyl esters according to formula I are prepared by reacting bisphenol or 
[d]iphenol with vinyl glycidyl ester according to the formula 



..2 

in which n has the meaning given above, at a temperature of 20-50°C in the presence of an 
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organic perfluoric acid as the catalyst. 

The end product yield reaches up to 98%. 

The process according to the present invention is carried out in 3-40 minutes depending on 
the bisphenol and catalyst used. The catalyst is neutralized with a tertiary amine at the end of the 
process. 

The process can be carried out according to the same method both intermittently and in a . 
continuously operating apparatus. The preparation of similar compounds in continuously 
operating apparatus was not known. 

Example 1. Preparation of 4,4-bis-methyl acetal ethoxy glycidyl phenyl propane according to the 
formula 



..3 



22,8 g of diphenylol propane and 31.8 g of vinyl glycidyl ester of ethylene glycol were 
charged into a flask equipped with a stirrer and a thermometer. At 20°C, 0.09 g of CF 3 COOH 
were introduced. The reaction temperature increased to 80°C due to spontaneous heating, and 
the reaction was carried out for 10 minutes, after which 0.09 mL of triethylamine was added. 

The acetal-containing glycidyl ester had the characteristics shown in Table 1. 
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Table 1 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






c 






H 


7.4 


7.8 


Epoxide group content, % 


16.0 


17.4 


Vinyl group content, % 


0.00 


0.00 


OH- group content, % 


0.07 


0.001 


Molecular weight 


497 


503 


Product yield, g 


54 




Product yield, % 


98 




Viscosity at 25°C, P 


80 




Glass transition temperature, <>C 


-72 





Example 2. Preparation of 1 ,3-bis-methyl acetal ethoxy glycidyl 5-ethyl benzene according to 
the formula 



..4 



21.8 g of vinyl glycidyl ester of ethylene glycol were charged into a flask equipped with a 
stirrer and a thermometer and 10.2 g of a mixture of alkyl resorcinols containing 23% of OH- 
groups were dissolved in it. At 25°C, 0.15 g of C 3 F 7 COOH was introduced. The temperature 
rose to 64°C. The process was carried out for 40 minutes at 30<>C, after which 0.1 mL of 
triethylamine was added. 

The acetal-containing glycidyl ester obtained had the characteristics shown in Table 2. 
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Table 2 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 












H 


8.0 


8.4 


Epoxide group content, % 


18.1 


20 


Vinyl group content, % 


0.00 


0 


Hydroxyl group content, % 


0.12 


0 


Molecular weight 


362 


[?] 


Viscosity at 25<>C, P 


11 




Product yield, g 


31.5 




Product yield, % 


99 




Glass transition temperature, °C 


75 





Example 3. Preparation of 1,3-bis-methyl acetal ethoxy glycidyl 5-methyl benzene according to 
the formula 

..5 



Ten g of 5-methyl resorcinol were dissolved in 25.6 g of vinyl glycidyl ester of ethylene 
glycol in a flask equipped with a stirrer and a thermometer. At 20°C, 0.2 g of CF 3 COOH was 
added. The temperature rose to 78<>C The process was carried out for 15 minutes at 20°C, after 
which 0.2 mL of triethylamine was added to the system. 

The acetal-containing epoxide oligomer based on alkyl resorcinols had the characteristics 
shown in Table 3. 
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Table 3 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






c 


JJ.V 


JJ.*T 


H 


7.2 


7.8 


Epoxide group content, % 


22.3 


23 


Vinyl group content, % 


0.00 


0.00 


OH- group content, % 


0.1 


0.00 


Molecular weight 


392 


398 


Product yield, g 


33.5 




Product yield, % 


98 




Viscosity at 25°C, P 


8 




Glass transition temperature, °C 


-79 





Example 4. Preparation of 1 ,4-bis-methyl acetal ethoxy glycidyl benzene according to the 
formula 



Eleven g of hydroquinone were dissolved in 31.7 g of vinyl glycidyl ester of ethylene 
glycol in a flask equipped with a stirrer and a thermometer. At 20°C, 0. 16 g of C 3 F 7 COOH was 
added. The temperature rose to 80<>C. The process was carried out for 30 minutes without 
heating, after which 0.1 mL of triethylamine was added. 

The acetal-containing glycidyl ester obtained had the characteristics shown in Table 4. 
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Table 4 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






c 


53.8 


54.4 


H 


7.8 


8.04 


Epoxide group content, % 


21.3 


22 


Vinyl group content, % 


0.00 


0.00 


Hydroxyl group content, % 


0.05 


0.00 


Molecular weight 


380 


370 


Yield, % 


42.6 




Product yield, % 


98 




Viscosity at 25°C, P 


50 




Glass transition temperature, °C 


-69 





Example 5. Preparation of dimethyl acetal ethoxy glycidyl diethyl glycol carbamate of p- 
xylylene according to the formula 



..7 



32.7 g of glycol carbonate were dissolved in 43.8 g of vinyl glycidyl ester of diethylene 
glycol at 80°C in a flask equipped with a stirrer and a thermometer, the mixture was cooled to 

50°C, and 0.2 g of C 3 F 7 COOH was added. The temperature of the mixture rose to 90°C. The 
process was carried out for 10 minutes without heating, after which 0.2 mL of triethylamine was 
added to the reaction mixture. 

The acetal-containing end product based on glycol carbonate had the characteristics shown 
in Table 5. 
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Table 5 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






C 


51.7 


52 


TT 

ri 




7 7 




4.1 


4.7 


Epoxide group content, % 


10.9 


11.5 


Vinyl group content, % 


0.00 


0.00 


OH- group content, % 


0.07 


0.00 


Molecular weight 


675 


674 


Product yield, g 


76.5 




Product yield, % 


98 




Viscosity at 60<>C, P 


110 




Glass transition temperature, <>C 


-78 





Example 6. Preparation of 4,4-bis-methyl acetal diethoxy glycidyl diphenyl propane according 
to formula I, in which R = a and n = 2. 

22.8 g of diphenylol propane and 41.4 g of vinyl glycidyl ester of diethylene glycol were 
charged into a flask equipped with a stirrer and a thermometer. At 20°C, 0.11 g of CF 3 COOH 
was introduced. The reaction temperature rose spontaneously to 80°C. The process was carried 
out for 10 minutes, after which 0.11 mL of triethylamine was added. 

Yield: 64 g. 

The 4,4-bis-methyl acetal diethoxy glycidyl diphenyl propane obtained had the 
characteristics shown in Table 6. 
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Table 6 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






r» 






H 


7.5 


8.0 


Epoxide group content, % 


11.0 


11.8 


Vinyl group content, % 


0.00 


0.00 


OH- group content, % 


0.10 


0.00 


Molecular weight 


529 


540 


Viscosity at 25<>C, P 


9 




Glass transition temperature, °C 


-75 





Example 7. Preparation of 4,4-bis-methyl acetal triethoxy glycidyl diphenyl propane. 

Analogously to the conditions in Example 1, 22.8 g of diphenyl propane, 53.3 g of vinyl 
glycidyl ester of triethylene glycol and 0. 15 g of CF 3 COOH were mixed. The process was 
carried out for 20 minutes, after which 0.15 mL of triethylamine was added. 

Yield: 76 g. 

The 4,4-bis-methyl acetal triethoxy glycidyl diphenyl propane obtained had the 
characteristics shown in Table 7. 
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Table 7 



Name 


Found 


Calculated 


1 


2 


3 


Content, % 






C 


50.1 


50.6 


H 


7.9 


7.6 


Epoxide group content, % 


11.7 


12.5 


Vinyl group content, % 


0.00 


0.00 


OH- group content, % 


0.15 


0.00 


Molecular weight 


557 


570 


Viscosity at 35<>C, P 


9 




Glass transition temperature, <>C 


-70 





The presence of acetal units in the molecules of the compounds according to the present 
invention leads to an increase in the elasticity of the polymers based on them and in their relative 
elongation at tear by 20% to 200% . 

The introduction of the esters according to formula I into industrial resins based on 
bisphenols and diphenols (ED-22, EIS-1) in an amount of 20-40% also makes it possible to 
increase the impact strength of the polymer compositions. Mastic samples containing as the 
binders the industrial resins ED-20 and EIS-1 and the esters according to the present invention 
(resin ED-V-15.5 - compound according to formula I, in which R = a, resin EIS-B-22.3 - 
compound according to formula I, in which R = b and R' = CH 3 , and marshalite [silica flour - 
Tr.Ed.] as the filler in an amount of 140 parts by weight and xylylene diamine as the curing agent 
at the stoichiometric ratio) were prepared for testing. 

The samples were prepared in a blade type mixer in 12 minutes at 20°C and were 
maintained at 20±2°C for 30 days. 

Comparative data on the elasticity of the polymer compositions based on binders 
according to the present invention and on prior-art binders are shown in Table 8. 
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Table 8 



No. 


Parameters 


Type of binder 






Prior-art 
epoxide 
diane resin 
ED-20 


Prior-art 
epoxide 
alky] 

resorcinol 
resin E1S- 
1 


ED-V- 
15.5 

according 
to the 
present 
invention 


EIS-V-22.3 
(accord-ing 
to the 
present 
invention) 


1 


Tensile strength, MPa* 


20.6 


18.2 


29.8 


26.7 


2 


Relative elongation at tear, % 


039 


0.34 


19.3 


19.8 


3 


Internal stresses during curing on a concrete substrate, 
MPa 


3.9 


4.1 

3.9 


0.35 


0.45 


4 


Wear of abrasive jets, cm^ per minute 


0.46 


0.51 


0.22 


0.27 




Water uptake in 24 hours, % 


0.30 


0.25 


0.35 


0.35 


: 


Specific impact strength, kPa/m 


4.1 


3.7 


18.8 


18.3 J 



Remark: MPa - determination according to the Pascal method. 



The data on the impact strength of the compositions based on the prior-art binders with 
the introduction of the binders according to the present invention (resin ED-V-15.5 and resin EIS- 
V-22.3) and of the compositions based on the prior-art epoxide polymers without the addition of 
the binders according to the present invention are shown in Table 9. 

Xylylene diamine was used as the curing agent at the stoichiometric ratio. The curing 
conditions used for the compositions are analogous to those indicated; the exposure time was 30 
daysat20+2°C. 

Composition 1, parts by weight: 

Resin ED-20 100 
Marshalite 140 

Composition 2, parts by weight: 

Resin ED-20 70 

Resin ED-V-15.5 30 

Marshalite 140 

The specific impact strength of Composition 1 was 3.9 kP/m and that of Composition 2 
was 11.4 kPa/m. 

Composition 3, parts by weight: 

Resin EIS-1 100 
Marshalite 140 
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33-454 



Composition 4, parts by weight: 

Resin EIS-1 60 
Resin EIS-V-22 3-40 

Marshalite 140 

The specific impact strength of Composition 3 was 3.7 kPa/m and that of Composition 4 
was 16.3 kPa/m. 

Claims 

1 . Acetal-containing diglycidyl esters of aromatic diols according to the general formula 

..8 



in which ..8a 

R' is a lower alkyl, 

R" is ..8b 

n is an integer equaling 1-3, 

as a binder for preparing polymer mastics, sealing compounds and coatings. 

2. Process for preparing acetal-containing diglycidyl esters of aromatic diols in accordance 
with claim 1, characterized in that bisphenol or diphenol is reacted with vinyl glycidyl esters 
according to the formula 

..9 

in which n has the meaning given above, at a temperature of 20-50°C in the presence of organic 
perfluoric acid as the catalyst, and the end product is subsequently isolated. 

Reference Sources Taken Into Account 
in the Expert Examination: 

1. Blagonravova, A. A. et al.: Lakovye epoksidnye smofy [Epoxy Varnish Resins], Moscow, 
"Khimiia," 1970, p. 60. 

2. U.S. Patent No. 2,585,115, Class 260-47.1, published 1945. 



[Tr. Note: There is no Table 9 in document received] 
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